To better understand how genes and hormones interact to affect behaviour in nature, I used a factorial design to test for effects of family membership, sex and testosterone level on activity and defensive behaviour of the common garter snake, Thamnophis sirtalis. Behaviours (latency to move, defensive strikes, response distance) were scored prior to hormone manipulation (when snakes were 39 days of age), while sham or testosterone-containing implants were in place (190 days), following implant removal and simulated hibernation (284 days), and when snakes were 428 days of age. Family membership had pervasive effects on all three behaviours and on their ontogenetic trajectories, suggesting strong genetic or maternal components to behavioural variation. Sex had a significant effect on the number of defensive strikes; females struck more frequently than males, but ontogenetic trajectories were similar between the sexes. Testosterone manipulation also had an effect on strikes: snakes in the elevated-testosterone treatment group struck less frequently than shams while implants were in place. Sex and treatment effects on latency to move and response distance were lacking. Family * treatment interaction effects were lacking for latency to move and number of defensive strikes but were present for response distance. Possibly, genetic or maternally induced variation in strikes is mediated through variation in circulating hormone levels, whereas variation in response distance is mediated through receptor-level phenomena. 
To better understand how genes and hormones interact to affect behaviour in nature, I used a factorial design to test for effects of family membership, sex and testosterone level on activity and defensive behaviour of the common garter snake, Thamnophis sirtalis. Behaviours (latency to move, defensive strikes, response distance) were scored prior to hormone manipulation (when snakes were 39 days of age), while sham or testosterone-containing implants were in place (190 days), following implant removal and simulated hibernation (284 days), and when snakes were 428 days of age. Family membership had pervasive effects on all three behaviours and on their ontogenetic trajectories, suggesting strong genetic or maternal components to behavioural variation. Sex had a significant effect on the number of defensive strikes; females struck more frequently than males, but ontogenetic trajectories were similar between the sexes. Testosterone manipulation also had an effect on strikes: snakes in the elevated-testosterone treatment group struck less frequently than shams while implants were in place. Sex and treatment effects on latency to move and response distance were lacking. Family * treatment interaction effects were lacking for latency to move and number of defensive strikes but were present for response distance. Possibly, genetic or maternally induced variation in strikes is mediated through variation in circulating hormone levels, whereas variation in response distance is mediated through receptor-level phenomena. The interplay between genes and hormones is likely to be important in shaping behavioural evolution (e.g. Crews & Moore 1986; Crews 1987; Moore 1991; Ketterson & Nolan 1992) . Evidence for such an interplay is accumulating from twin studies and pedigree analyses of humans (e.g. Mendlewicz et al. 1999; An et al. 2000) and strain comparisons and controlled breeding designs in poultry, livestock and laboratory rodents (Bates et al. 1986; Scott & Washburn 1988) . Most frequently, these studies have demonstrated high heritability for circulating levels of hormones and hormone-binding proteins. Linkages between heritable variation in hormone levels and phenotypic traits, such as morphology, life history or behaviour, have been found less frequently (e.g. Bates et al. 1986; Gupta & Brush 1998; Otremski et al. 2000) . Especially rare are studies integrating genetic and hormonal influences on behaviour in undomesticated species (but see Fairbairn & Roff 1999; Zera 1999; Zera & Huang 1999) , perhaps due to differences in the methods of investigation typically used by behavioural geneticists and endocrinologists. Genetic effects are frequently assessed from patterns of variation within and between groups of relatives or from controlled breeding designs (Falconer & MacKay 1996) . In contrast, hormonal influences are often investigated through hormone assays and experimental manipulations (hormone implants, ablation of endocrine glands) without regard to relatedness among individuals (Nelson 1995). Fortunately, methods used to investigate genetic and hormonal influences in nature need not be mutually exclusive. By incorporating hormonal assays and manipulations into analyses of variation within and between groups of relatives, behavioural effects of genes and hormones can be studied simultaneously. This paper reports the results of such an investigation of behaviour in the common garter snake, Thamnophis sirtalis.
High levels of genetic variation have been found in Thamnophis and allied genera for a range of behavioural traits (reviewed in Brodie & Garland 1993; Burghardt & Schwartz 1999 
